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Information System Requirements Determination Processes Under
Conditions of High Task and System Complexity: Toward a Model of User
Participation
Harold W. Webb
Texas Tech University
The development of advanced information systems supporting organizational functions has become
increasingly complex. The demand for systems which perform complex tasks and support processes
crossing intra- and inter- organizational boundaries in complex user environments is increasing.
Requirements of this type are affected by uncertainties in the types of future organizational structures and
technologies.
McKeen, Guimaraes, and Wetherbe (1994) hypothesized that the use of contingency factors based on a 2x2
model of system and environmental complexity should aid in identifying situations where user participation
would have a strong relationship with satisfaction. Given the complexity of the systems development
process and the need to see it in context (Franz and Robey 1986), it may be helpful to broaden the
investigation of user participation to determine an appropriate form of user participation within the
framework developed by McKeen, Guimaraes, and Wetherbe. The development of systems in the high
system complexity - high task environment complexity quadrant appears to be the most difficult question to
address.

Figure 1
The research questions addressed in this paper focus on the development of theoretical constructs and their
relationships affecting the development of user organizational functions and derived information systems
requirements specifically under conditions of high system complexity and high task uncertainty. The

objective of the research is to synthesize a theoretical model of user involvement in the requirements
determination phase of an information system development process.
The phenomenon under consideration is the interaction of information system users and information system
developers in the process of user participation during the early stages of the information system
development life cycle.
The proposed model of participation focuses on users and system developers as members of an information
system development team. This model integrates the development of a team mental model (Klimoski and
Mohammed 1994) and the concept of cognitive frames formed during the process of participation by the
members of the information system development team (Griffin and Northcraft 1994). Development of a
team mental model enables the team to clearly articulate future organizational functions and information
requirements. Information system developers provide technology capabilities and limitations to the team
members. Users consider the use of technologies in various scenarios and with varying organizational
structures and degrees of functionality in order to evaluate the effectiveness of the future information
system in the future organization.
A model of the process is depicted at Figure 1. High task complexity refers to ambiguity and uncertainty
that surround the practice of business which originates in the user's environment. System complexity is the
ambiguity and uncertainty that surround the practice of system development (McKeen, Guimaraes, and
Wetherbe 1994) which originates in the developer's environment. This model integrates a number of
concepts which affect the development of group cognition critical to the performance of the user developer team and the resulting quality of the user's requirement.
User participation in this model is defined as the various design related behaviors and activities performed
by the target users or their representatives during the system development process (Barki and Hardwick
1994). This model decomposes user participation by integrating concepts from both the information system
and organizational behavior literature. Representativness is an antecedent to participation on new systems.
User attitude and user emotional attachment formed during system usage are antecedents to participation
for changes to existing systems, a feedback mechanism. These antecedents are critical to the state of the
users cognitive frame.
P 1: Availability of resources to the development team will positively affect the capacity of the team to
perform.
P 2: The cognitive frame of the user will positively affect the representativeness of the user.
P 3a: For changes to existing systems, the user's attitude will affect the cognitive frame of the user.
P 3b: For new systems, the cognitive frame of the user will not affect the user's attitude.
P 4a: For changes to existing systems, the user's emotional attachment will affect the cognitive frame of the
user.
P 4b: For new systems, the user's emotional attachment will not affect the cognitive frame of the user.
P 5: The level of development of the user's cognitive frame as to the proposed system will have a positive
affect on the capacity of the team to perform.
P 6: The level of development of the IS developer's cognitive frame as to the proposed system will have a
positive affect on the capacity of the team to perform.
P 7: Team capacity will positively affect team process.

P 8: Team leadership will positively affect team process.
P 9: User influence will affect team process.
P 10: Team process will affect user influence.
P 11: Team process will positively affect team performance
FIGURE 2
The constructs of user representativeness, user attitude and user emotional attachment affect the users
cognitive frame during the process of participation in the early stages of development and are affected by
previous association with the system. User cognitive frame consists of the users perceptual sets that direct
an individual's critical cognitive processes. Frames evoke selective perception and thus influence how users
come to understand a new technology in its organizational setting (Griffin and Northcraft 1996).
Within the participation process, the availability of resources will affect the capacity of the team (Klimoski
and Mohammed 1994). The information system (IS) implementer's cognitive frame, critical cognitive
processes evoking selective perception, limits information implementers provide to users and influences
interpretation of user's inquiries (Griffin and Northcraft 1996). Team capacity is the potential of the
particular user-developer team for demonstrating effective performance. It is also a measure of team
readiness (Klimoski & Mohammed 1994) to perform the task of defining the information system
specification.
Team Process is the interaction of user and developer team members including problem solving, resolution
of conflict, and the development of a mental model used as the basis for the joint development of the
information system requirement specification. The purpose of the mental model is to orient and coordinate
team action as part of team processes. Other constructs which affect the team process are user influence, the
extent to which members of an organization affect decisions, and team leadership which is guidance
provided to the team.
The outcome of the team process is team performance which is the ability of the group to effectively and
efficiently produce the intended results. Quality of user requirement is a subjective measure as to degree of
completeness and correctness of the information systems requirement specification produced as a result of
an information system analysis.
For a domain of high system complexity and high task complexity propositions concerning the
relationships between constructs are presented in Figure 2.
The model presented builds on and integrates a number of theoretical works, most of which are empirically
supported. The Klimoski and Mohammed model is a relatively recent integration of a number of reported
group cognition studies. The Barki and Hartwick model was based on an empirical study of a number of
firms, with theoretical underpinnings from Olsen and Ives (1981) and Ives and Olsen (1984).
An application this model can be seen in the development of user organizational and information
requirements for a highly complex system performing highly complex tasks undertaken by the US Army in
1994 using a development team consisting of users and developers. The analysis was conducted over a six
month period beginning with a number of simulations conducted to determine the most effective
organizational structures given a suite of new technologies. The purpose was to identify and document the
interaction which would occur within and between organizations. User representatives identified specific
data elements which would be required to successfully complete an event as well the interactions within
and between each organization involved. Representatives of the technology areas were available to discuss

the capabilities and limitations of each system. The team, through constant interaction, formed a concept
for implementation - a mental map of the future requirements.
Upon completion of the analysis a large database was established based on the team's concept which
facilitated structured documentation of user functions, changed users perspectives on both the information
and organizational implications of the project, and provided developers with a better understanding of user
requirements. This case, which involved the development of user functions and the derived information
requirements, was conducted under conditions of high system and task uncertainty. The process used in the
case does follow the model presented in the paper. While certainly not an empirical validation of the model,
when viewed in the context of the literature presented earlier the need for further research in this area
appears warranted.
The model presented in this paper and its derived propositions build on and integrate a number of works in
the information system and organizational behavior literature. It focuses on the quadrant of the McKeen,
Guimaraes, and Wetherbe (1994) framework which presents the highest level of uncertainty in both task
and system requirements. Continued research is needed to understand the complexity of advanced
information systems development and discover methods to reduce uncertainty, risk, and costs. This is a
critical area of concern as information technology becomes increasingly integrated into the competitive
strategy of organizations.
REFERENCES
Barki, H. and Hartwick, J. "Rethinking the Concept of User Involvement," MIS Quarterly (13:1), March
1989, pp. 53-63.
Barki, H. and Hartwick, J. "Measuring User Participation, User Involvement, and User Attitude." MIS
Quarterly (18:1), March 1994, pp. 59-82.
Ives, B. and Olsen, M.H. "User Involvement and MIS Success: A Review of Research." Management
Science (30:5), 1984, pp. 586-603.
Franz, C. and Robey, D. "Organizational Context, User Involvement, and the Usefulness of Information
Systems," Decision Sciences (17:3), Summer 1986, pp. 329-356.
Griffith, T.L. and Northcraft, G. "Cognitive Elements In The Implementation Of New Technology: Can
Less Information Provide More Benefits?" MIS Quarterly (20:1), March 1996, pp. 99-110.
Klimoski, R. and Mohammed, S. "Team Mental Model: Construct or Metaphor?" Journal of Management
(20:2), Summer 1994, pp. 403-437.
McKeen, J., Guimaraes, T., and Wetherbe, J. "The Relationship Between User Participation and User
Satisfaction: An Investigation of Four Contingency Factors," MIS Quarterly (18:4), December 1994, pp.
427-451.
Olsen, M.H. and Ives, B. "User Involvement in System Design: An Empirical Test of Alternative
Approaches." Information and Management (4), 1981, pp. 183-195.

